
lQ/594450 

JAP01 ftec'd fcr/PTO 26 SEP 2006' 



[WO 2005/092614] 



[PCT/EP2005/051207] 



MARKED-UP COPY OF SPECIFICATION 
BECK ET AL- W1.2379 PCT-US 



[Specification] 

Devices and Methods fMethodl for Drawing at Least One Web of Material or at Least 
One Web Strand into a Folding Apparatus 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[001] This patent application is the U.S. national phase, under 35 USC 371 . of 
PCT/EP2005/051207. filed March 16. 2005: published as WO 2005/092614 A2 and A3 
on October 6. 2005 and claiming priority to DE 10 2004 015 479.1 , filed March 26. 2004. 
and to DE 10 2004 033 036.0. filed Julv 7. 2004. the disclosures of which are expressly 
incorporated herein bv reference. 



[002] The present invention is directed frelatesl to devices and to methods for drawing 
in at least one web of material, or at least one continuous web, into a folding apparatus! 
in accordance with the preambles of claims 1, 2, 3, 44, 46, 52 or 53]. At least one guide 
rail and on which a web leading end holding device travels, is pro vided. The holding 
device is displaceablv guided through the superstructure of the folding apparatus along a 
route of web travel. 
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BACKGROUND OF THE INVENTION 

[003] A folding apparatus js[, such as] known from WO 00/56652 A1 . This folding 
apparatus r. for example,] is comprised of a superstructure, in which paper webs , which 
are fed in from one or from several printing groups,, are brought together, perhaps after 
having been longitudinally cut and are placed on top of each othe r. The folding apparatus 
also consists M of at least one former, in which a continuous strand fwebl of one web or of 
several brought-together paper webs is longitudinally folded in the superstructure^, and 
of a] transverse cutting device, in which the longitudinally folded web is cut into individual 
products , is also provided in the folding apparatus . Often,, the transverse cutting device is 
realized by the provision rmeansl of a rotating cutter cylinder, whose cutters work together 
with a thrustrt rustl element on a gripper or folding blade cylinder for severing the 
continuous web. The grippers of this Clipper or folding blade cylinder maintain the 
products, which have been cut apart by the transverse cutting device, fixed to the surface 
of the cylinder and convey them to a transfer gap between the folding blade cylinder and 
a folding jaw cylinderAJ, where a] folding blade then extends out of the folding blade 
cylinder [in order ]to introduce the product held on the folding blade cvlinderf thereonl 
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along a center transverse line into a folding jaw of the folding jaw cylinder and to fold it 
transversely in this way. 

[004] To draw For drawing] a paper web A for the first tin^ into a printing press, it is 
known A from EP 0 553 740 B1 4 to use a holding element in the form of a rail-guided chain 
link element_A[, to which the] leading edge of the web , which is to be drawn in, and 
which has been torn off obliquely, is fastened to this chain link element . The guide rail 
extends next to the intended path of the web through the printing press as far as the 
superstructure of a folding apparatus. 

[005] The web is [there ]taken over by a draw-in device which isf meansl in the form of 
two spike-covered belts, as ]s[already] described in connection with the already 
mentioned WO 00/56652 A1 , The f. whose] spikes of the belt spear the web along its 
lateral edges and pull it over an insertion roller at the upper edge of the former, as well as 
over the former itself. 

[006] Since pulling elements* which are independent of the guide rail and of the 
holding element conducted on \t x are provided on the former, it is accomplished fachievedl 
that, in accordance with the respective width of the webs to be processed, the former can 
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be displaced in such a way that a web A which was folded on the former. fitl enters the 
transverse cutting device exactly in the center. This is of importance for an interference- 
free functioning of the transverse cutting device, and,, in particular for the proper 
functioning of a downstream-connected transverse folding device. 
[007] DE 42 10 1 90 A1 discloses a cutting device with an integrated shunt. This 
device f. which] is arranged between draw-in rollers and folding cylinders. 
[008] DE 1 01 28 821 shows a device for bringing paper webs together in the course 
of their being drawn in. 

[009] USP 3,1 25,335 discloses a device for drawing in webs of material by the use 
oflmeans] of belts. 

[010] EP 0 418 903 A2 describes devices which can be used for drawing in a plurality of 
web into a rotary web-fed printing press. Tapes that draw in the web s extend from the roll 
changers to the front of the formers. 

[011] A device for producing cut items is known from DE 1 61 1 283A. Two cutting 
cylinders are arranged one behind the other. 
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SUMMARY OF THE INVENTION 

[012] The object of the present invention is directed to providina [based on creating] 
devices and methods for drawing at least one web of material, or at least one continuous 
web, into a folding apparatus. 

[013] In accordance with the present invention, this object is attained by the provision 
of the folding apparatus with a superstructure, at least one former and a transverse 
cutting device. At least one guide rail is conducted along the former and has a curved 
section between a paper waste clipping device and an inlet of the transverse cutting 
device. The guide rail extends past the inlet of the transverse cutting device. The guide 
rail can extend from a roll changer into the former and can extend past the transverse 
cutting device. A plurality of guide elements can be providedr means of the characteristic 
of claims 1,2,3, 44, 46, 52 or 53]. 

[014] The guide rail that is leading along the former can conduct the continuous web 
at least as far as directly to the transverse cutting device . On [; on] the far side of the 
transverse cutting device, such fthereof] aids for the automated draw-in of the continuous 
web are no longer needed since no continuous web exists there anymore . Onlv [. but 
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only] individual products are present after the transverse cutting device . 

[01 5] To assure a matching orientation of the holding elements , withf in] respect to 

the web of material held on it in Jn the course of the passage of the web over the former, 

the guide rail is preferably twisted at the level of the former, preferably by approximately 

90°. 

[01 6] To be fFor being] able to adapt a former to the processing of continuous webs of 
various widths and to [respectively ]guide these various widths of webs, centered through 
the transverse cutting device and the transverse folding device, the former can preferably 
be shifted parallel with finl respect to the longitudinal axis of the transverse cutting device. 
So that the guide rail can follow such a shifting movement of the former, a section of the 
guide rail , which is located upstream of the former in the running direction of the 
continuous web a should be stretchable or extendable . 

[01 7] In order to assure For assuring] the precise feeding of the continuous web to 
the transverse cutting devicei independently of the respective shifting of the former, an 
articulated section in the guide rail should be provided between the inlet of the former and 
the transverse cutting device. 
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[018] The articulated section can be provided in a simple manner by the provision of 
one or of several cuts in the guide rail. This A in particular permits a one-piece 
confiaurationr desiqnl of the guide rail over the articulated section. 
[01 9] The guide rail preferably has a groove, and in particular has a longitudinal 
groove, with a bottom and with two lateral walls, and in which groove the holding element 
is guided . The f. and the] cuts [respectively ]sever one of the lateral walls and the bottom i 
respectively. The remainina r. so that the] uncut lateral wall can be bent comparatively 
easily. 

[020] In accordance with a first preferred embodiment of the present invention^ the 
guide rail is extended past the transverse cutting device. A[. so that a] continuous web 
can be pulled through the transverse cutting device with the aid of a holding element 
which is guided by the guide rail. In that case i the transverse cutting device must be in 
an open position during the draw-in of all of the webs of material of the continuous webor 
strand. Onlv r. and only] after the webs of material have been completely drawn \n ± can 
the transverse cutting device be put into operation [in order ]to cut off the white paper 
waste A which constitutes the leading section of the continuous web. 
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[021] It is alternatively possible , in accordance with the present invention, to provide a 
clipping device for use in severing the white paper waste , located at the front of the web. 
from the remainder of continuous web . An [. and an] inlet of the transverse cutting device 
is arranged in an [the] extension of the direction of the passage of the continuous web A 
which is provided by [means of ]the clipping device . Followinq f. so that, following] the 
severing of the white paper waste, the usable portion of the continuous web enters the 
transverse cutting device without requiring guidance by the guide rail. 
[022] Io[ln order to] make such an [the] introduction of the now clipped continuous 
web into the transverse cutting device simple and dependable, the inlet of the latter is 
preferably arranged vertically underneath the clipping device . The [. so that, guided by 
gravity, the] tip or [Qstart of the web[)] of the usable portion of the continuous web js 
guided by qravitv fdips] into the inlet of the transverse cutting device. 
[023] In this preferred embodiment of the folding apparatus in accordance with the 
present invention , the guide rail preferably has a bend located between the clipping 
device and the inlet of the transverse cutting device and runs past the inlet of the 
transverse cutting device. This construction of the guide rail makes it possible to let the 
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transverse cutting device i and the portions of the folding apparatus following itjo start up 
simultaneously with the starting up of the upstream portions of the folding apparatus or of 
the entire printing press . This can be done f.1 even before the webs of material to be 
drawn in have reached the transverse cutting deviceJTher, so that the] time between the 
start of the draw-in process and the reaching of steady state fstationarvl operating 
conditions is shortened . Therefore! and therefore] the amount of start-up waste is 
reduced. 

[024] A storage device for use in receiving holding elements, [which ]is arranged in 
an[the] extension of the guide rail on the down streamf otherl side of the former. This[,] 
allows the rapid draw-in of several webs of material,, one after the other, during the draw- 
in process, without it being necessary [inbetween ]for the holding element of a first web or 
strand of material to be moved back to its initial point in order to free the guide rail for 
facilitating the passage of the holding element of a further web or strand of material. 
[025] In a particularly space-saving manner, the storage device in accordance with 
the present invention can be constituted by a spherically-shaped or a helically-shaped rail 
elemen t. This storage devicef . which] is capable of receiving one holding element or 
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several holding elements one behind the other and does not require the use of a large 
amount of space . 

[026] A separating device x for use in separating the holding elements from their 
respective webs of materials is appropriatelv [suitablv1 provided upstream of the storage 
elemen t. The f. so that the] leading sections of the webs of material , which are carried 
along by the holding elements A need not also be received in the storage device. 
[027] If the guide rail is bent past the inlet of the transverse cutting device, the 
separating device for separating the holding elements from the webs is suitably arranged 
on the guide rail between the bend and the storage device. 

[028] A guide rail can extend continuously from a roll changer of a printing group A 
which is situated upstream of the folding apparatus a as far as into the folding apparatus. 
[029] In order to be able to process several webs of material in a bundle, the 
superstructure of the folding apparatus preferably has several routes, on each of which 
routes respectively at least one web of material can be conducted through the 
superstructure and to the transverse cutting device . The f. and] several rail elements 
which extend fextendino] along each of these routes are united with the guide rail 
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upstream of the transverse cutting device. 

[030] To correctly guide the holding elements of the several webs of material at the 
junctions, arid in particular if the holding elements are being returned after the webs of 
material have been drawn in, a shunt is preferably arranged at each of the respective 
junction points of the rail elements. 

[031] A glue-preparation device is preferably arranged upstream of a junction,, on at 
least one of the routes . Such a glue-preparation device f. which] is used to make a[ 
passing] continuous web , passing the glue-preparation device, locally sticky, so that the 
now sticky web portion fitl adheres to a second, already drawn in continuous web at the 
junction . 

[032] The glue-preparation device can be an adhesive tape dispenser for use in 
dispensing a two-sided adhesive tape . Alternatively, it can be [or] a glue dispenser. 
[033] In order to activate For activating] the glue-preparation device at the right time, 
a senso r, which is usable for detecting the gripping of the start of a passing web A is 
preferably assigned to the glue-preparation device fitl. 

[034] ThefPreferablv the] drawing-in of webs of material into a folding apparatus as 
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described above preferably comprises the following steps: 

- a first web of material is conducted along the guide rail to a location where one of 
the rail elements joins the guide rail, 

- a second web of material is conducted on the rail element to Gust ]this location and 
is fastened to the first web of material, 

- the webs of material , which are now fastened to each other A are conducted further 
along the guide rail and are introduced into the transverse cutting device. 

[035] In this connection it should be specjfjca!!y[well] noted that it is not necessary to 
stop a web of material between these various steps . Insteadf . instead], all of the webs of 
material are preferably continuously moved from the start of the draw-in procedure until 
they reach the transverse cutting device. 

[036] The draw-in of the various webs of material is Dreferablv fsuitablvl synchronized 
in such a way that the second web of material is guided to the junction only after the 
holding element of the first web of material has gone past this location . Therefore, the 
first web of material holding element r and therefore] does not hamper the movement of 
the holding element of the second web of material. 
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[037] A draw-in method is also within the scope of the present invention rconceivablel 
in which [initially ]a first web of material is initially conducted on the guide rail to a location 
at which one of the rail elements joins the guide rail . Once r and, once] the holding 
element has gone past this location, a second web of material is conducted to this 
location and from there is conducted along the guide rail on to the transverse cutting 
device. 

[038] The webs of material can be conducted through the transverse cutting device i 
The [, wherein the] transverse cutting device [then suitably] remains at rest until all of 
the webs of material have been pulled through jt, so that no holding element is damaged 
by operation of the transverse cutting device. In an alternate embodiment. it Ntl is 
[alternatively ]possible for the webs of material to be conducted through a clipping device 
that is located upstream of the transverse cutting device and then past the transverse 
cutting device with the aid of the guide rail . The f. and the] clipping device is [only] 
activated only after all of the tips , which are grasped by the holding element^ have 
moved past the clipping device fitl in order to clip the continuous web of material and to 
permit the leading edge , which is being formed [created! in the course of such clipping, to 
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enter the transverse cutting device. 

[039] If the transverse cutting device is also[already] moved along in the correct 
phase during the draw-in procedure , it can correctly separate the continuous web or 
strand into products the moment the web or strand fitl begins to enter the transverse 
cutting device. 

[040] To further shorten For additionally shortening] the start-up process of the folding 
apparatus, or of a printing press containing the folding apparatus, and to reduce the 
amount of start-up waste, a pair of draw-in rollers of the printing press or of the folding 
apparatus arefisl preferably initially disengaged . However. f. but] as soon as the passage 
of the leading edge of the web of material or of the continuous material through the pair 
of draw-in rollers is detected . The pair of draw-in rollers are r. it is] brought into 
engagement and are driven in a controlled manner. A[ in such a way that a] tractive force,. 
which is exerted by the pair of draw-in rollers A approaches a desired value which is 
provided for continuous printing operations. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[041] Preferred[Exemplary] embodiments of the present invention are represented in 
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the drawings and will be described in greater detail in what follows. 
[042] Shown are in: 

Fig. 1 , a schematic side elevation [lateral] view of a device for draw-in of at least one 
web of material , in 

Fig. 2, a detailed perspective view of a guide rail and of a holding element guided in 
the guide rail for a web of material to be drawn-in, in 

Fig. 3, a detailed side elevation view of the device in accordance with the present 
invention, taken in the perspective of Fig. 1 , in 

Fig. 4, a detailed view of an[the] inlet area of a[the] former, in 

Fig. 5, a partial front elevation view of the device for drawing in at least one web in 
accordance with the present invention , in 

Fig. 6, a partial front view of a superstructure with two formers arranged side-bv-side . 

in 

Fig. 7, a modification of a portion of the device depicted in Fig. 5, in 
Fig. 8, a detailed side elevation view, analogous to Fig. 3[2], of the folding apparatus 
in the course of processing continuous webs of reduced width in accordance with the 
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present invention , in 

Fig. 9, a detailed view of a guide rail at a[the] level of an[the] outlet area of a[the] 
former, jn 

Fig. 10, a cross section of a[the] guide rail, in 

Fig. 1 1 , a preferred fan exemplary] embodiment of a device in accordance with the 
present invention during draw- in, and in 

Fig. 12, an advantageous embodiment of a chain for use in the present invention . 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[043] A schematic side elevation [lateral] view of a folding apparatus,, in accordance 
with the present invention^ is shown in Fig. 1 . A web 01 of material , which is coming from 
a printing group, that is not specifically represented, such as. for example^ a paper web 
01, passes through a cooling roller stand 02 and arrives at a superstructure 03 of the 
folding apparatus. The superstructure 03 is comprised of at least one longitudinal cutter 
04 for use in separating the incoming paper web 01 into a plurality of side-by- side 
located partial webs. Al". a] turning deck 06 is also provided , and in which the now side- 
bv-side partial webs of the paper web 01 A and possibly further paper webs, which are not 
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specifically represented, are rearranged, are shifted and/or turned transversely to the 
running direction , which is [Qfrom the left to the right in Fig. 1[)] and are then placed on 
top of each other. From the turning deck 06, the path of the paper web 01 extends to a 
former 08 . throuah f via] an intermediate arrangement of compensation rollers 07 . which 
are utilized for compensating for the web length and for drawing control. 
[044] The former 08 and the compensation rollers 07 are [maintained, ]movable in a 
lateral direction in Fig. 1 . To do so, they are situated f.] in a common frame and, for the 
sake of clarity, are represented twice in Fig. 1 in two positions in which they are shifted 
with fin] respect to each other. 

[045] Starting at an[the] outlet of the former 08, the paper web 01 now runs 
downward through a transverse cutting device 24 and through a transverse folding device 
which has f of] a construction that is generally known[ per se], and which thus need not be 
explained in greater detail here. A guide rail 09, which is represented in Fig. 1 as a 
heavy black line, extends along the path of travel of the paper web 01 . The guide rail 09 
is represented^ starting at its entry into the cooling roller stand 02 A and continuing as far 
as the lower end of the former 08 . The guide rail 09 f. it] preferably extends without 
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interruption from the roll changer of a printing group, which is not specifically represented 
in Fig. 1 , and which is located upstream of or before, in the direction of travel of the web 
01. the folding apparatus, as far as the former 08 and beyond. 
[046] The guide rail 09 may_haye[has] a U-shaped or, as represented in Fig. 2, may 
have a C-shaped cross section which defines a groove 23. In f. in whose] groove or 
channel 23, which, in particular ]s a linear groove 23, a chain element 51 is [respectively 
]guided. The chain element 51 is constructed of alternating single- or double- segmented 
links 52, 53, at least one of which links has an arm 1 9 which projects out of the groove 
23. As depicted in flnl Fig. 2, two adjoining links 53 together support an arm 19. The 
chain element 51 and the arm 19 will also be referred to as fcalledl a holding element 51 , 
19 in the discussion which rwhat] follows. A hook is provided at an outer fthel end of the 
arm 19 . This hook is provided for fastening to the leading edge 54 of a paper web 01 to 
be freshly drawn in, or for engaging a draw-in tip that is connected with the leading edge 
54 of paper web 01 . with the aid of a loop placed around it. 
[047] The single-segmented links 52 of the chain element 51 are elastic in 
themselves . For f. for] examplej in that] they may_be[are] made in one piece of an elastic 
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material, or [in that ]they may have an elastic center elemen t, which is [Qnot specifically 
represented in Fig. 2[)] , and which mav be made of spring steel or the likeJn[, and in] 
this way [make possible ]the twisting of the chain element 51 x around an axis extending 
parallel with the longitudinal direction of the guide rail 09, and the bending of the chain 
element 51 around an axis which is perpendicular J _wrth[ in] respect to a plane of the 
paper web 01 is made possible . 

[048] Motors , which are [Qnot specifically represented!)], are attached at regular 
intervals to the guide rail 09 . Each f. each] of these motors rwhich] supports a chain wheel 
which engages the chain element 51 M through a gap in the side of the guide rail 09 in its 
groove 23, and specifically f. if required,] between the links 52, 53[, engages a chain 
element 51 located at the site of the chain wheel]. The length of the chain element 51 
js[has been] selected to be slightly greater than the distance between two successive 
chain wheels along the guide rail 09 Jt[, so that it] is thereby assured that, in the course 
of conveying the chain element 51 along the guide rail 09, at least one chain wheel is 
always in engagement with the chain element 51 and drives it. To draw f For drawing] in a 
paper web 01, it is therefore sufficient to fasten thefits] leading edge 54 of the paper web 
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01 on the respective arm 19 of a chain element 51 , which arm 19 is projecting from the 
groove 23, and [thereafter ]to then put the chain element 51 into motion along the guide 
rail 09 in order to draw in the paper web 01 . 

[049] In an enlarged representation of a portion of Fig. 1 . Fig. 3 shows the former 08 
and its surroundings from the same perspective as it is depicted in Fig. 1 . In Fig. 3, the 
course of the guide rail 09, or of a paper web 01 which drawn in by guide rail 09 fit1. has 
been depicted [drawn] as a dash-dotted line. Two further rail elements 12, 13, 
represented as a dotted or an evenly dashed line, join the guide rail 09 at a junction roller 
1 1 . A sensor 14, such as, for example^ a photo-cell 14, which is usable for detecting the 
presence of a draw-in paper web 01^ is located on . or adjacent each one of the further rail 
elements 12, 13 shortly ahead , or before in the direction of web travel, of the junction 
point with the guide rail 09. A[. as well as a] glue-preparation device 16 for use in 
applying an adhesive 1 5 to each of the webs 01 drawn along the further guide rails or 
elements 12, 13, is located before or upstream of each sensor 14. as seen in Fig. 3 . The 
glue-preparation device 16 can be utilized flaid out] for applying a strip of a liquid adhesive 
to the leading section of a paper web 01 which is conducted past it along the rail element 
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12 or 13. Af. a] possible construction of such a device is described, for example, in EP 0 
477 769 B1 . An adhesive tape dispenser could alternatively also be considered for use 
as a glue-preparation device 16 which adhesive tape dispenser is shifted , as soon as the 
photo-cell 14 indicates the arrival of the paper web 01, [is shifted ]in the direction of the 
width of the paper web 01 and is operable for rolling off a strip of double-sided adhesive 
tape on the paper web 01 Ntl. 

[050] The glue-preparation device 1 6 can also consist of a plurality of spray nozzles 
for dispensing a sprav f an] adhesive . These nozzles f. which] are distributed over the 
width of the paper web 01 ^A[, and to each of which a] photo- cell 14 is assigned to each 
such spray nozzlef in order] to cause one of the adhesive spray nozzles to spray a dose 
of adhesive onto the paper web 01 [respectively ]at the moment when the leading edge of 
a paper web 01 moves past one of the adhesive spray nozzles. This can be seen in 
particular in [the area of ]Fig. 5 with the sprav nozzles of the glue-preparation device 1 6 
being located above the former 08. 

[051] The time at which a[the] paper web 01 , which is being conducted along the 
further rail element 12, arrives at fmeetsl the junction roller 1 1 has been selected so[in 
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such a way] that at this time* a chain element 51 , which has already drawn in the paper 
web 01 and which runs along the guide rail 09, 13, has moved past the junction roller 1 1* 
The f. so that the] chain element 51 . which is coming from the further rail element 12* can 
then be changed onto , or switched onto the guide rail 09,, and can be further conveyed on 
it. 

[052] As soon as afirst[this] chain element 51 . with its first paper web 01 . has 
completely moved past the junction roller 1 1 , a furthe r, or second, paper web 0J_ can be 
fed J in] in a corresponding manner via the rail element 09, 13 and can be glued to the 
first paper webs 01 . which is already running over the junction roller 1 1 . 
[053] The continuous web or web strand that is obtained in this way* moves past a 
separating device 17, such as. for example* a hopper separating device 17 having a 
rotating cutter and a counter-support rolle r. Such a separating device 17[ . which] is used 
to sever the connection between the arm 1 9 of the draw-in chain 51 and the tip 54 of the 
paper web 01 . which is no longer needed at this place . The hopper separating device 17 
is used on [, of] all of the paper webs passing through it, whose leading ends f tips] have 
already been glued to a paper web 01 which has been fwasl drawn in farther than they 
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are. Inf. i.e. in] particula r, the hopper separating device 17 is used with paper webs 01 fed 
in via the further rail elements 12, 13. 

[054] The direction of travel the continuous web or web strand 01 is again changed at 
a former inlet roller 18 and arrives on the sloping surface of the former 08 A which sloping 
surface tapers downward. AsfWhile] the continuous web or web strand 01 is drawn over 
the lateral edges of the former 08, its orientation [upstream of the former inlet roller 18] 
changes from an orientation upstream of the former inlet roller 18. which is a substantially 
perpendicular orientation^ in respect to the plane of Fig. 3 X to an orientation , after the 
former 08. which is substantially parallel wjthjin] respect to the plane of Fig. 3. In order 
for the guide rail 09 to be able to conduct the paper web 01 through this change in 
orientation, the guide rail 09 is twisted by 90° in a section 21 that is subseouent to. or 
following the hopper inlet roller 18, as represented in Fig. 4 . This change in orientation of 
the guide rail 09 is depicted in Fig. 4 as being f -] shortened in the longitudinal direction of 
the guide rail 09 for reasons of improved representation. To make fFor making] the 
orientation easier to understand , a portion of the former inlet roller 18 and of the former 
08 have been represented J _An[, the] axis of the former inlet roller 18 is aligned parallel 
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with the plane of Fig. 4. Following its passage over the former inlet roller 18, the groove 
23 of the guide rail 09 at first still faces the former inlet roller 18, and the arm 19 of a 
holding element protrudes out of the groove 23 in the direction toward the former inlet 
roller 18. In the twisted section 21 of the guide rail 09. the groove 23 now turns or rotates 
slowly forward* in the perspective of Fig. 4, and the pin 22 and links 52, 53 of the chain, 
which is enclosed in the groove 23 4 become visible. After the twisted section 21 ofthe 
guide rail 09 has been passed, the orientation of the chain element 51 is now rotated by 
90°, and the arm 19 which the chain element 51 f it] carries now protrudes 
perpendicularly, with fcrosswise in] respect to the plane of Fig. 4. It should be [well ]noted 
that the three successive arms 19 which are represented in Fig. 4 do not represent three 
arms 19 ofthe same chain element 51 . Instead. Fio. 4 represents f. but] the same arm 19 
in successive, different phases of the movement ofthe arm 19 along the guide rail 09. It 
has been accomplished rachieved] by A [ means of] the twisting or rotating of the guide rail 
0JL that the paper webs 01 are still accurately and positivelv fexactlvl guided even after 
passage ofthe paper webs 01 through the former 08. 

[055] The further course , or direction, of the guide rail 09 can be better observed by 
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referring to rmeans of] Fig. 5, which shows the same structure as is depicted in Fig. 8 but 
in a perspective turned by 90° from Fig. 8 . From a[the] lower tip of the former 08, the 
guide rail 09 extends vertically downward between feed rollers, which are moved away 
from each other during the web draw-in in order not to hamper the passage of an arm 19 
carrying a web tip. The guide rail 09 is conducted past the cutting gap of a transverse 
cutting device 24 in such a way that the paper webs 01 are inserted into the cutting gap 
of this transverse cutting device 24. The transverse cutting device 24 is comprised of a 
cylinder 26, such as. for example,, a cutter cylinder 26, and a cylinder 27, such as. for 
example^ a gripper cylinder 27, and/or a folding blade cylinder 27, on which counter- 
supports , which are made of hard rubber, and which are not specifically represented, are 
arranged, which counter-supports work together with the cutters of the cutter cylinder 26 
when the transverse cutting device 24 is in operation. Preferably^ the cylinder 27 is 
embodied as a folding blade cylinder 27, and has holding elements, such as. for 
example^ grippers or spur needles. The cylinders 26, 27 of the transverse cutting device 
24 are shown, in Fig. 5. in the position [shown ]while the paper webs 01 are being drawn 
in . The f. with] cutters 28 of the cutter cylinder 26 are substantially aligned in a line parallel 
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withfinl respect to the guide rail 09, so that a gap is open between the cylinder 26, 27, 
through which the paper webs 01 can be drawn. 

[056] An advantageous embodiment of the chain element 51 is represented in Fig. 
12. The chain 51 element has rollers seated on pins 22 . The f. wherein the] pins 22 are 
each connected^ in a spaced-apart manner by [means of ]brackets. To insure fSol that 
the chain 51 is not limited to rcannofl only make a pivot movement around the longitudinal 
axis of the pins 22, bores in the brackets are 4 for example , made slightly larger than the 
diameter of the pins 22 . The r. so that the] chain 51 can accordingly be curved 
transversely to the chain running direction or to the orientation of the longitudinal axes of 
the pins 22. Therefore^ a maximum radius of curvature R51 of 1000 mm, [but ]preferably 
of less than 600 mm, and particularly preferred of less than 500 mm, results in the curved 
state of the chain element 51. as depicted in Fig. 12 . 

[057] It is also possible to embody the pin 22 with different diameters in its 
longitudinal direction, and in particular to make the pin 22 crowned , as is also shown in 
Fig. 12 . 

[058] Two further junction points 29, 31 are shown in Fig. 5[4] between the lower tip 
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of the former 08 and the inlet of the transverse cutting device 24 . Each of these further 
junction points 29. 31 is M where a respective further rail element 32, 33 meets the guide 
rail 09. These further rail elements 32, 33 are used for bringing in further continuous 
webs 01 which have, for example, passed through other[, non-represented] former 
which are not specifically represented, of the folding apparatus. The further rail elements 
32, 33 are also equipped with photo-cells 14 and with glue-preparation devices 16 for 
attaching these subsequently delivered continuous webs QJ. to the webs or web strands 
which are lbnesl conducted on the guide rail 09. 

[059] A separating device 30, which corresponds in form and function to the hopper 
separating device 17, and which may be. for example A a folding and separating device 
30, is arranged on the guide rail 09 . One such separating device 30 is located both 
shortly upstream^ and shortly downstream of the transverse cutting device 24. The front 
or upstream folding and separating device 30 is used for separating the continuous webs 
or web strands 01 supplied via the further rail elements 32, 33 from their respective 
holding elements . The l". the] rear or downstream one of the folding and separating 
devices 30 separates the paper web 01 , which has been drawn in first and which 
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constitutes the tip of the continuous web or web strand 01 entering the transverse cutting 
device 24, from its holding element. 

[060] After all of the paper webs 01 have been drawn in through the transverse 
cutting device 24, the transverse cutting device 24 can be put into operation. The tips of 
all of paper webs 01 of the drawn-through continuous web or web strand 01 are cut off in 
the first cut of the transverse cutting device 24 . 

[061] At a time which is rNow.1 no later than the time when all of the holding elements 
have been released from their respective paper webs 01 , a start is made to pull them 
back to their respective original locations over the guide rail 09, or along the further rail 
elements 12, 13, 32, 33. To assure that exactly one holding element is returned to each 
original location, shunts 34 are provided at the respective junction locations . Settings of 
these shunts 3A are f. whose setting is] automatically controlled in order to return each 
holding element to its assigned original location. 

[062] In a view which is rperspectivel analogous to Fig. 5[4], Fig. 6 shows an 
embodiment of the folding apparatus in accordance with the present invention with two 
side-by-side located formers 08 which are each usable for processing paper webs 01 
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each of a width of four pages. In this embodiment, each of the formers 08 is assigned its 
own guide rail 09 for use in conducting paper webs 01 through the transverse cutting 
device 24. It would also be possible^ in principle.,, to unite the two primary guide rails 09 
prior to their respective fthel passage through the transverse cutting device 24 . However r. 
however], an advantage of the provision of two such parallel conducted guide rails 09 lies 
in that [respectively ]two holding elements can simultaneously pass through the 
transverse cutting device 24 . The r. so that] drawing in of paper webs 01 thus takes less 
time . Accordinalvr . and that] the total amount of paper which must be drawn through until 
the holding elements of all of the paper webs or web strands 01 have passed through the 
transverse cutting device 24 is considerably reduced. 

[063] Figs. 7 to 1 1 represent alternative embodiments of a[the] course of the guide 
rail 09 at the inlet of the transverse cutting device 24 in accordance with the present 
invention . A clipping device 36 . which is usable for clipping the drawn-through 
continuous web A is placed upstream of the inlet of the transverse cutting device 24. The 
guide rail 09 traverses the clipping device 36 in a vertical direction directly above an inlet 
nip of the transverse cutting device 24. The guide rail 09 has a curved section 37 which 
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is located beneath, or underneath the clipping device 36 . This guide rail curved section 
37[ and] extends above a guide panel 38 . and in a lateral direction^ to a separating device 
39, which separating device 3 mere] separates the head section of each passing paper 
web 01 from its holding element. The continuous web, which is now no longer being 
guided on the downstream fother] side of the separating device 39, drops down freely and 
is ejected from the folding apparatus . The [: the] holding element is moved on the lateral 
section of the guide rail 09 into one or several storage devices 41 , which are 
schematicallv fhere] represented in Fig. 7 as a spirally wound guide rail 09. An alternative 
space- saving embodiment of the storage device 41 is a helically bent guide rail, and 
preferably one with a longitudinal axis which is parallel with the shafts of the cylinder 26, 
27. 

[064] With this embodiment of the present invention, as depicted in Fig. 7. the 
cylinders 26, 27 of the transverse cutting device 24 can [already ]rotate synchronously in 
phasef phased] with draw-in rollers of the folding apparatus or wjth parts of the printing 
press which are located upstream of the transverse cutting device 24 it before all of the 
paper webs 01 or web strands have been drawn in. As soon as this draw-in has 
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occurred, the clipping device 36 cuts once through the continuous web or web strand 01 . 
A shunt 42 . which is arranged in the inlet nip of the transverse cutting device 24 A 
simultaneously changes from its position shown in solid lines in Fig. 7. into a position 
which isf onel shown in dashed lines in Fig. 7 in order to dependably introduce the freshly 
formedf createdl leading edge of the continuous web or web strand 01 into the transverse 
cutting device 24. Since the transverse cutting device 24 flatter1 can run at a rotational 
speed which is matched to the conveyed speed of the continuous web or web strand 01. 
at the time it is clipped, the time which is needed for reaching the steady state [stationarvl 
printing conditions is reduced . Therefore. f. and therefore] the amount of waste being 
generated in the course of the start-up of the printing press is also reduced . 
[065] In order to [be able to ]reduce this amount of paper waste even more i it is 
possible to provide sensors at pairs of draw-in rollers through which a paper web 01 runs 
on the way from the roll changer to the transverse cutting device 24 and which draw-in 
rollers are moved away from each other during the draw-in of the paper web 01 . These 
sensors may be f. such as] photo-cells 14 which are usable for detecting the presence of 
the paper web 01 which sensors 14 . as soon as they detect the passage of a paper web 
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01 through the pair of draw-in rollers, cause the draw-in rollers to be placed against each 
other and to be driven [in order ]to produce a predetermined tractive force on the 
respective paper web 01 . In this way* it is possible*! already] in the course of drawing in 
the paper web 01 * to start with the matching of a[its] tractive force exerted on the paper 
web 01 to values desired for steady state fstationarvl printing operations, by the 
usefmeansl of which, the time required for reaching these steady state rstationarvl 
conditions is also shortened. 

[066] If it is intended to process several paper webs 01 of different widths in the 
folding apparatus, it is important* for the insurance of trouble-free operations* that these 
different width paper webs 01 aH run through the center of the transverse cutting device 
24 and the subseauent ffollowinql transverse folding device. The displaceability of the 
former 08, as previouslv ral ready! mentioned [above ]in connection with Fig. 1 , in[into] a 
direction which is parallel vyjthpn] respect to the shafts of the cylinders 26, 27, or which is 
parallel to r of] the cutting direction of the transverse cutting device 24, is required for this. 
A[The] juxtaposition of Figs. 3 and 8 makes this clear. In Fig. 3 the position of the former 
08 is appropriate for a paper web 01 of the maximum width which can be processed in 
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the folding apparatus. If, in the same position of the former 08, a web , which is narrower 
by a width 2a ± were to be processed, a strip of the width "a" would remain unused at the 
left edge of the transverse cutting device 24 . as seen [(]in the perspective of Fig. 3[)], 
while the longitudinal fold would come to rest at the right edge of the transverse cutting 
device 24, the same as that of a paper web 01 of normal width. To[For] correctly 
introduce [introducinq] such a narrow paper web 01 into the transverse cutting device 24 it 
is necessary, as shown in Fig. 8, to displace the frame which supports [supportina] the 
former 08, the junction roller 1 1 , the rail elements 12, 13 and the compensation rollers 07 
toward the left over a distance a/2. To make this displacement or shifting possible, the 
guide rail 09 can be telescopically extended or shortened , or its length can otherwise be 
changed in another suitable manner, in an area 43 . as seen in f (see] Fig. 1[)] a between 
the turning deck 06 and the compensation rollers 07 . The guide rail 09 may, for this 
purpose, be f. and it is] flexibly embodied in the manner of an articulated section 44, 46 in 
areas 44, 46 at the tip, or at the base of the former 08, in order to permit a smooth 
passage of the holding elements through the folding apparatus as far as the storage 
device 41 in any position which the former 08 can assume. 
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[067] A preferred embodiment of such a flexible guide rail 09 in accordance with the 
present invention will be explained with the use of Figs. 9 and 10. [Here, ]Fig. 9 shows a 
top plan view gf[ from above on] a flexible section 44 or 46, and Fig. 10 depicts a cross- 
section taken through the guide rail 09 of Fig. 9 at the level of the line X - X in Fig. 9. The 
level of the cross- section of Fia. 10 has been placed through one of several cuts 47, 
which have been formed in the flexible area 44 or 46 alternating respectively from 
different sides of the guide rail 09 and which respectively cut through [its ]lateral walls 48 
of the guide rail 09 . The lateral wall 48 . which is f respectively] remaining at the level of 
the cuts 47 A is considerably more flexible than the guide rail 09 which is not cut[ in], and 
primarilv fmainlvl permits controlled bending of the guide rail 09 in a plane without its 
simultaneous twisting. 

[068] A configuration of the guide rail 09, in which its section located above the 
flexible area 44, 46 is bent toward the left, is shown as a dotted outline in Fig. 9[8]. 
Depending on their orientation, the cuts 47 are alternatingly narrowed or widened, in 
order to illustrate For representing] the principle of the guide rail bending , the width of the 
cuts 47 and the amount of bending have been exaggerated in Fig. 9. In f; in] actual^ the 
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width of the cuts 47 and their deformation is not allowed to be so great that the smooth 
passage of the chain links through the groove 23 is endangered by these cuts 47 and the 
deformation of the guide rail 09 [this]. However, this requirement can be met without 
difficulties, because the required freedom of bending of the guide rail 09 is no more than 
a few degrees, and the widening of each of the individual cuts 47 A in the course of 
bending of the guide rail 09. is less, the greater theRheirl number of the individual cuts 47 
is. 

[069] in[For the draw-in process, in] an advantageous embodiment of the present 
invention, and during the web draw-in process, a distance X of the guide rail 09 from the 
paper web 01 , as seen in Fio. 3. and also over the entire folding structure, i.e. at least 
from the hopper folding roller 18 which conveys the not yet folded paper web 01 over the 
path of the formers 08 as far as to their tip, is maintained constant . 
[070] The draw-in process preferably takes place through the printing groups , which 
are assigned to the web path A while those printing groups are [ they do] not ln_a print 
mode . 

[071] While preferred embodiments of devices and methods for drawing at least one 

-35- 



[WO 2005/092614] [PCT/EP2005/051207] 

web of material or at least one web strand into a folding apparatus, in accordance with 
the present invention, have been set forth fully and completely hereinabove, it will be 
apparent to one of skill in the art that various changes in. for example the specific 
structure of the printing press, the types of motors used, and the like could be made 
without departing from the true spirit and scope of the present invention which is 
accordingly to be limited only bv the appended claims. 



WHAT IS CLAIMED IS: 
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[List of Reference Symbols 

01 Web of material, paper web 

02 Cooling roller stand 

03 Superstructure 

04 Longitudinal cutter 

05 - 

06 Turning deck 

07 Compensation roller 

08 Former 

09 Guide rail 

10 - 

1 1 Junction roller 

12 Rail element 

13 Rail element 

14 Sensor, photo-cell 

15 Adhesive 

16 Glue-preparation device 

1 7 Separating device, hopper separating device 

18 Former inlet roller 

19 Arm 

20 - 

21 Section, twisted 

22 Pin 

23 Groove, linear groove 

24 Transverse cutting device 

25 - 

26 Cylinder, cutter cylinder 

27 Cylinder, gripper cylinder, folding blade cylinder 

28 Cutter 

29 Junction point] 
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[30 Separating device, folding and separating device 

31 Junction point 

32 Rail element 

33 Rail element 

34 Shunts 

35 - 

36 Clipping device 

37 Section, curved 

38 Guide panel 

39 Separating device 

40 - 

41 Storage device 

42 Shunt 

43 Area, telescopically extensible 

44 Area, flexible, articulated section 

45 - 

46 Area, flexible, articulated section 

47 Cut 

48 Lateral wall 

49 Bottom 

50 - 

51 Chain element 

52 Link, single-segmented 

53 Link, double-segmented 

54 Edge, leading 

a Width 

a/2 Distance 

X Distance 

R51 Radius of curvature] 
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